The conserved dual phosphorylation sites of the Candida albicans Hog1 protein are crucial for white-opaque switching, mating, and pheromone-stimulated cell adhesion.
Candida albicans is an opportunistic human pathogen capable of causing life-threatening infections in immunocompromised patients. C. albicans has a unique morphological transition between white and opaque phases. These two cells differ in virulence, mating capability, biofilm formation, and host-cell interaction. Previous studies revealed that deletion of the SSK2, PBS2, or HOG1 gene resulted in 100% opaque cell formation and suppressed the mating response. Thr-174 and Tyr-176 of the Hog1 protein are important phosphoacceptors and can be activated in response to stimuli. In this study, we first demonstrated the importance of two conserved phosphorylation sites in white-opaque switching, mating, and pheromone-stimulated cell adhesion. Six Hog1 point-mutated strains were generated, including nonphosphorylated strains (Hog1(T174A), Hog1(Y176F), and Hog1(T174A,Y176F)) and negatively charged phosphorylated strains (Hog1(T174D), Hog1(Y176D), and Hog1(T174D,Y176D)). Point mutation on Thr-174, Tyr-176 or in combination with the Hog1 protein in C. albicans MTL homozygous strains stimulated opaque cell formation at a frequency of 100%. Furthermore, mating projections of point-mutated strains were significantly shorter and their mating efficiencies and pheromone-stimulated cell adhesive numbers were lower than those of the wild-type. By investigating the effects of Hog1 phosphorylation in ssk1Δ and sln1Δ, we also demonstrate that the phosphorylation intensity of Hog1p is directly involved in the white-opaque switching. Taken together, the results of our study demonstrate that dual phosphorylation sites of C. albicans are crucial for white-opaque transition, sexual mating, and pheromone-induced cell adhesion.